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Abstract

This study investigated the effects of various planting models on the joint cultivation of eggplant (So/anum melongena) and
marigold (7agetes erecta)to enhance sustainable rooftop urban farming. Rooftop agriculture is increasingly valued to boost the
food supply and benefit the environment. Integrating such practices into urban planning is viewed as a way to sustainably manage
resources and improve the food-energy-water cycle in cities. The experiment was conducted on a rooftop in Chungju, South
Korea from May to August. Four different planting setups were used: central eggplant with peripheral marigold (SET), eggplant
with a protective net (SIC), central marigold with peripheral eggplant (TES), and control with only eggplant (CON S). These
models tested the effects of companion planting versus monoculture using a lightweight soil mix ideal for rooftops made from
cocopeat and perlite and enriched with organic fertilizer. Measurements focused on soil conditions and plant health and assessed
soil temperature, moisture, conductivity, plant height, width, and leaf size. The results indicated that the SET modelyielded the
best growth. This setup benefited from marigold pest control properties and its ability to improve soil conditions by enhancing
moisture and nutrient levels and aiding eggplant growth. These findings underscore the potential of mixed planting on rooftops
and suggest that such approaches can be effectively incorporated into urban agriculture to boost yield and environmental
sustainability. This study supports the idea that diverse planting methods can significantly affect plant growth and promote urban
greening and food security.
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Fig. 1. Experimental layout according to the planting model of So/anum melongena and Tagetes erecta;
SET: Square 7Tagetes erecta + Clustered Solanum melongena SIC: Single Solanum melongena + Insect-proof net,
TES: Square So/anum melongena + Clustered Tagetes erecta; Con S: Single So/anum melongena.
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Table 1. Characteristics of soil in mixed cultivation according to the designed plant model

Category Group May June July Average

SET 21.5 29.2 32.5 27.7

Soil Temperature SIC 22.2 27.9 37.9 29.3

© TES 21.6 28.9 32.6 27.8

CONS 24.4 28.9 31.9 28.4

SET 27.8 31.8 33.9 31.0

Soil Moisture SIC 26.1 25.1 22.4 25.0

%) TES 29.5 254 25.2 27.0

CONS 22.5 35.1 24.2 24.0

SET 0.10 0.07 0.41 0.19

Soil Electrical SIC 0.03 0.01 0.21 0.08
Conductivity

(ds/m) TES 0.04 0.04 0.37 0.15

CONS 0.10 0.08 0.32 0.16

231 7R LA i 2HCON §) T2 74
= AtH(Fig. 1).
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Fig. 2.
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Solanum melongena growth characteristics and variation by planting model; Plant length (4), Growth index (B), Leaf
length (C), Leaf width (D), Fruiting tree (E) Visual assessment (F); Con S: Single Solanum melongena, SET: Square
Tagetes erecta + Clustered Solanum melongena, SIC: Single Solanum melongena + Insect-proof net, TES: Square
Solanum melongena + Clustered Tagetes erecta; The analysis indicated that all measured variables showed significant
changes over time (p ('0.0%) and significant interactions between time and treatment groups (p (' 0.0%), with
corrections for sphericity violations applied as necessary, ensuring the findings' statistical significance.
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Table 2. Post-hoc analysis of Solanum melongena growth characteristics dased on repeated measures ANOVA results

Visual assessment

Group Plant length (cm) Growth index (cm) Leaf length (cm)  Leaf width (cm)  Fruiting tree (ea) (1-5 Grade)

CONS -12.34d’ -9.01¢’ +1.36a" +1.032" -1.31d’ 2.9¢
SET -6.44a +0.51a +0.04b +0.13b +1.14a 3.6b
SIC -7.06b +0.75a +0.39b +0.45b +0.01c 4a
TES -12.09¢ -5.05b +0.06b +0.02b -0.79¢ 3c

* Different letters indicate statistical differences as determined by Duncan’s multiple range test (p (' 0.05)
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Fig. 3. Relative Chlorophyll Content of Solanum melongena by Planting Model; Con S: Single Solanum melongena, SET: Square
Tagetes erecta + Clustered Solanum melongena, SIC: Single Solanum melongena + Insect-proof net, TES: Square
Solanum melongena + Clustered Tagetes erecta; The analysis indicated that all measured variables showed significant
changes over time (p ( 0.05) and significant interactions between time and treatment groups (p ¢ 0.05), with
corrections for sphericity violations applied as necessary, ensuring the findings' statistical significance.
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Table 3. Post-hoc Analysis of Relative Chlorophyll Content in So/anum melongena Based on Repeated Measures ANOVA

Results
Group Relative Chlorophyll Content (SPAD-VALE)
CONS +0.72a
SET +1.49a
SIC +1.01a
TES +0.83a

* Different letters indicate statistical differences as determined by Duncan’s multiple range test (p (0.0
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Fig. 4. Comparison of fresh weight and dry of So/anum melongena according to planting patterns.
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